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I.  INTRODUCTION 

Currently, tank units assigned in the European theater of operations are 
permitted to remain in an uploaded status, with ammunition stored aboard the 
tanks. However, when maintenance is performed on the tanks; safety 
requirements dictate that the ammunition be withdrawn from the tanks and 
removed to a safe storage area.  In some units, this means that the ammunition 
must be loaded back into the original packaging and transported a significant 
distance to an ammunition supply point. The effort described in this report 
has as its objective the generation of a temporary storage rack which can be 
placed within the maintenance area and which will meet safety criteria. Such a 
rack would contribute to unit operational efficiency, as well as providing an 
improvement in safety. 

The design of the rack was predicated upon the assumption that the rack 
should control explosion size, thus limiting the maximum credible event to some 
small fraction of the total stores, and should also control fragment hazards. 
Work that was performed in the development of the Ml and Ml El ammunition 
compartments provided much of the technical basis for this effort. Two 
concepts were designed and tested. One rack was fabricated from plywood. 
Actual implementation would require use of fire resistant treated wood to 
reduce fire hazards. Untreated wood provides the potential for slow burning 
fires which can lead to cook off of the warheads. 

The second concept employed a steel rack, fabricated from angle iron and 
reinforcing rod as used in the building trades. Propagation of detonation was 
prevented by use of the fiber shipping tubes and appropriate spacing. More 
elaborate and more sophisticated designs could be developed, but it is unlikely 
that such designs could match the low costs of those described here. Fragment 
hazards were controlled by - 

(1) Placement of fragment-producing rounds in the bottom two layers 
of the racks, with kinetic energy rounds (in Army jargon, armor piercing fin 
stabilized discarding sabot antitank ammunition) or inert plugs in the upper 
two layers of a four layer rack,  (A single layer of sandbags is adequate to 
provide fragment protection.) 

(2) Placement of an earthen berm around three sides of the rack to 
prevent escape of fragments to the side and to the rear. 

II.  TEST SEQUENCE 

A.  Preliminary Tests 

A series of n preliminary tests was conducted to assess the propagation 
characteristics of the MM56 HEAT round in the presence of various shielding 
materials. The results are summarized in Table 1 and in Figures 1-11. 

The first test, #FBA0801A3, (the nomenclature used here is part of an 
internal numbering system, but is included here to permit future reference back 
to raw data and laboratory notebooks) was designed to assess the ability of 
19-mm thick plywood to prevent propagation of detonation between HEAT rounds. 



The rounds were separated 152 mm on centers. The experimental setup is shown 
in Figures la - Ic. The concrete filled adjoining compartments provided 
confinement to simulate the presence of additional rounds.  (In actuality, the 
confinement provided here is more severe than would occur as a result of the 
presence of real rounds.) Results of deliberate detonation of the donor round 
are shown in Figures Id - 1g. The donor projectile formed a jet which per- 
forated the 2.54-cra thick mild steel witness plate. The witness plate had no ■ 
other impact marks, indicating that only the donor round detonated. The ac- 
ceptor projectiles were recovered, damaged, but showing no evidence of re- 
action. Note in Figure 1e, that acceptor #1 was crushed, with explosive 
pulverized and exposed. Under such circumstances, the explosive is vulnerable 
to fire, but is not likely to detonate, due to the absence of confinement. The 
results indicate that 19-mm thick plywood is adequate to prevent propagation of 
detonation and even prevent direct propagation of reaction between collocated 
M456 cartridges. 

The second test, #FBA0802A3, was conducted to ascertain whether the 
standard fiber shipping tube would be adequate to prevent round-to-round 
propagation of detonation. The configuration tested is shown in Figures 2a - 
2c. Results are shown in Table 2 and Figures 2d - 2h. The donor projectile 
formed a jet and perforated the witness plate. Neither of the other live 
warheads detonated. However, the witness plate shows evidence of one of the 
acceptor warheads impacting the witness plate sufficiently hard to form an im- 
print.  The witness plate was positioned over 30 cm from the tip of the pro- 
jectile nose booms, so a rather long time was involved between detonation of 
the donor and impact of the acceptor on the witness plate. Apparently, in this 
instance, the donor detonation caused damage to acceptor #2, but did not cause 
immediate violent reaction. Rather, the door caused the propellant charge in 
acceptor #2 to react sufficiently violently that it drove the warhead into the 
witness plate, at which time, and perhaps as a result of this second impact, it 
reacted.  (Note that the diameter of the impact-induced ring on the witness 
plate is approximately 10.5 cm.)  In any case, the reaction was sufficiently 
mild that one can conclude that the fiber shipping tubes are adequate to 
prevent propagation between M456 cartridges. 

The test configuration for the third test is shown in Figures 3a - 3h. 
This test was similar to the previous one, but used schedule HO  PVC pipe in 
place of the fiber shipping tubes. The schedule MO pipe has a 7-mm wall 
thickness so each pair of warheads had 14 mm of PVC shielding. Results were at 
least as good as those using the fiber shipping tubes. Both acceptor rounds 
were damaged, but there was no evidence of reaction in the explosive. The PVC, 
in addition to providing adequate protection against propagation of detonation,' 
has the advantages of increased weather resistance and resistance to wear, in 
comparison to the fiber shipping tubes.  It has the disadvantage of higher 
COS U • 

Test #4, #FBA0803A3, was conducted to determine if a 20-mm plywood barrier 
would be adequate to control explosion size. The test configuration is shown 
in Figures ^la - i|c and results are shown in Figures 4d - 4g. The results 
indicate that this is a borderline configuration at best. The witness plate 
showed evidence of a poor jet formation by one of the acceptors, indicating 
that it reacted very violently, approaching a detonation. The other acceptor 



reacted, but without the violence of the one just described. It was concluded 
that this thickness of plywood was impractical to be used by itself for 
shielding purposes. 

Test #5, #FBA0805A3, was similar to test #1, but used shields composed of two 
pieces of 13-mm thick plywood to give a total shield thickness between each 
warhead of 26 mm. The test configuration is shown in Figures 5a - 5c and the 
results are shown in Figures 5d - 5h. No impact marks from the acceptor war- 
heads were observed on the witness plate, indicating that neither acceptor 
warheads detonated. However, the fragmentation of the warheads was such that 
it is clear that the warheads reacted to some extent. The level of reaction 
which occurred was sufficiently mild that round-to-round propagation of deto- 
nation or explosion beyond the three munitions involved here would not be 
expected to occur. A rack fabricated from plywood such that the shields were 
at least 26 mm thick would be adequate to control the size of the initial 
event. 

For test #6, FBA0808A3, a rack was constructed from plywood boxes with 
19-mm thick walls.  In addition, the test was conducted with fiber shipping 
tubes in place, so that the total shielding each warhead had was 38 mm of 
plywood sandwiched between two pieces of fiber, each 25 mm thick.  In the 
cartridge case section, the shielding was thinner, with a total of 38 mm of 
wood, but with fiber thickness of only 22 mm for each of two layers. 

The test configuration is shown in Figures 6a - 6c and the results are 
shown in Figures 6d - 6h. The trend is becoming clear, the additional 
shielding significantly reduced damage to both acceptor warheads and car- 
tridges.  In this test, the tailbooms from both acceptors separated from the 
warheads and remained within the propellant case, the nose sections released in 
the thread sections from the warheads, and the warheads were recovered with 
fuze cavities and liners in place. In this test, significantly less damage was 
done to the propellant cartridges, as well, with a large amount of unburned 
propellant recovered. 

Test #7, FBA0810A3, was similar to test #3, in that it used schedule HO 
PVC pipe. In addition, fiber shipping tubes were used. The test configuration 
is shown in Figures 7a - 7c. Note the positioning of the concrete shipping 
tubes, which provide more confinement than would be present in an actual rack, 
which would have additional separation between the upper "rounds" due to the 
presence of the large diameter plastic pipe. Tests results are shown in 
Figures 7d - 7h. As can be seen from the pictures, the results are entirely 
consistent with earlier tests; increasing the shielding reduces the severity of 
the event. Both acceptor projectiles were damaged, but there is no indication 
of significant reaction. Similarly, both propelling charges were damaged, but 
the major fraction of the propellant was recovered. Examination of Figure 7d 
leads to the conjecture that some explosive was ejected from acceptor #1, as 
there appears to be a signature left by the explosive on the witness plate. 

All the tests described so far relied upon shielding to prevent prop- 
agation of detonation. Clearly, some shielding is required, otherwise 
neighboring projectiles would be vulnerable to direct fragment Impacts from the 
donor.  In test #8, FBA0830A3, standard shipping tubes are used to provide 
protection from primary fragments, but spacing is used to reduce the strength 
of the delivered loading. 



The test configuration is shown in Figures 8a - 8c, and the post test 
configurations are shown in Figures 8d - 8g. The results of this test are 
similar to test ^h^  and are especially interesting. The witness plate provides 
no evidence of jet formation for either acceptor, indicating that neither round 
detonated. However, there is an indentation on the witness plate from where 
the witness plate was impacted by acceptor #1. Here, the noseboom impacted the 
witness plate rather forcibly, whereas in test #11 the noseboom had evidently 
separated from the warhead and moved sufficiently far out of the way to permit 
impact by the main body of the warhead. In both tests, the donor warhead ap- 
parently did not initiate the acceptor warheads, but did initiate a suffi- 

ciently violent reaction in the propellant to allow it to forcibly launch the 
warhead into the witness plate. In this test, acceptor #1 reacted somewhat 
violently, and small pieces of the casing were recovered. It is believed that 
this reaction occurred as a result of the damaged acceptor impacting against 
the witness plate. 

In test yif9, FBA0831A3, wooden boxes were used to provide shielding for the 
warheads only. Propellant cartridges were unprotected. The test configuration 
is shown in Figures 9a - 9c, and the test results are shown in Figures 9d - 9h. 
The wooden boxes which protected the warheads had wall thickness of 16 mm, pro- 
viding a total shield thickness of 32 mm of plywood. The signature on the 
witness plate shown in Figure 9d clearly shows the imprint resulting from the 
forcible impact of the two acceptor warheads. Note that the diameters of the 
two imprints are approximately the same as the original warhead diameters: 
impact on the warheads onto the witness plate occurred prior to reaction of the 
warheads. Nonetheless, in this test, both warheads reacted and broke into 
pieces.  This supplies additional evidence that the warheads are reacting as a 
result of the impact of damaged warheads onto the witness plate. 

Test #10, FBA0831B3, used shields constructed from 10-mm plywood boxes 
with 19-mm wooden inserts in the warhead region. Thus, each warhead was 
shielded from its neighbor by 58 mm of plywood and each cartridge case was 
shielded by 20 mm of plywood. The test configuration is shown in Figures 10a - 
10c and the test results are shown in Figures lOd -lOf. The shielding pre- 
vented propagation of detonation and permitted minimal damage, as can be seen 
in the figures. Acceptor #1 had its noseboom broken off, but the warhead, 
fuze, and tailboom remained with the cartridge case. The second acceptor had 
similar damage, remained in the cartridge case, and underwent a burning re- 
action which lasted for approximately 8 minutes. The sequence of events may 
have been - donor warhead detonates, causes damage to neighbor warheads and 
explosive, causes fragment initiation of a non-explosive reaction in the pro- 
pellant, which then burns briefly in a torch-like fashion, causing the 
explosive to ignite. 

The test configuration for test #11 is shown in Figures 11a - 11c and the 
test reults are shown in Figures lid - 11g.  In test #11, FBA0901A3, standard 
shipping tubes were used for shielding and warheads were placed such that there 
was a 51-mm air gap between shipping tubes. Neither warhead reacted violently. 
The tailboom of acceptor #1 separated from the warhead and remained in the 
propellant case, the noseboom separated from the warhead body, and the warhead 
body with liner in place were recovered. Similar results were obtained with 
acceptor #2. The small amount of damage which occurred in this test emphasizes 
the value of spacing in mitigating the effects of the donor. 

10 



B.  Final Tests 

Two full scale tests were conducted, one using a plywood rack and the 
other using a steel rack. 

Test #12, FBA1018A3, used a plywood rack. A cinder block and earth fill 
revetment was placed around three sides of the rack to stop escape of hazardous 
fragments from the side and rear of the rack.  The revetment is clearly an 
overkill; nowhere near that much earth is required to stop fragments from the 
M456 HEAT round. The minimum amount of earth barricade required for stopping 
hazardous fragments for various munitions will be the subject of a separate 
report. The test configuration is shown in Figures 12a - 12e. The rack con- 
tained a total of 20 each 105-mm munitions. The bottom row consisted of five 
live HEAT projectiles. The upper three rows contained 90 ram M353A1 TP-T 
kinetic energy rounds. The middle HEAT round was deliberately detonated. 
Results are shown in Figures 12h - 12r and in Table 3. The results are as 
expected. Only the donor round detonated. The nearest neighbor HEAT rounds 
suffered some mechanical damage, but there was no evidence of warhead reaction 
of any kind and the explosive was intact. The second nearest neighbor HEAT 
rounds suffered less damage, as might be expected. 

The second nearest neighbor on the right side suffered more damage than 
the first nearest neighbor. However, even here the liner and most of the ex- 
plosive were recovered in the round. Why the second nearest neighbor on the 
right side was more severely damaged than the nearest neighbor in unclear. 
However, it should be noted that the propellant cartridge of the second nearest 
neighbor reacted more violently than that of the first nearest neighbor.  It 
may be that the damage resulted from the projectile being launched forcibly 
against a hard object by the propelling charge. The rack was destroyed. Most 
of the debris remained within the revetment. Flames were observed after pas- 
sage of about H  minutes. After 7 minutes passed, a propelling charge ignited 
and burned, followed by several other reactions. The fire persisted for a 
total of 35 minutes. No warheads cooked off. The ejecta pattern is shown in 
Figure 12r. No primary warhead fragments were recovered outside of the 
barricade. 

The second full scale test used a steel rack instead of the wooden one. 
The test configuration for this test, FBA1021A3, is shown in Figures 13a - 13g 
and test results are shown in Table H  and in Figures 13h - 13p. The results 
were quite similar to those of the previous test. Three propellant reactions 
were observed to occur within the first 5 seconds, followed by further re- 
actions over the next 14 minutes. Two of the acceptor warheads started to burn 
at 9 minutes into the test, and burned for 7 minutes. At approximately 16 
minutes, all observable fire had dissipated. All the propellant and explosive 
burning reactions occurred within the enclosure. No violent cook off reactions 
occurred. The ejecta pattern is shown in Figure 13p. 

III.  SUMMARY AND CONCLUSIONS 

A series of tests was conducted to determine if it is feasible to store 
high explosive antitank ammunition in a rack in such a manner that the maximum 
credible event would be limited to a small number of rounds and such that the 
hazardous fragment distance could be limited to a few meters. The tests used 

n 



spacing and shielding to control explosion size and shielding and earthen bar- 
riers to control fragmentation. The tests showed that several combinations of 
shielding and spacing were adequate to prevent propagation of detonation or of 
violent reaction between warheads. For example, the standard fiber shipping 
tubes are adequate, if the rounds are configured such that there is an air 
space between the shipping tubes, the violence of the warhead reactions and 
propellant reactions are significantly reduced. Plywood, in thicknesses of ~20 
mm or more are also adequate to prevent propagation. PVC pipe, schedule 40, 
with wall thicknesses of ~7 mm (so that total shield thickness was ~14 mm) was 
also found to work. -^ 

Two full scale tests involving five live HEAT warheads and fifteen armor 
piercing warheads in each test were conducted. One test used a plywood rack, 
the other used a steel rack with spacing and fiber shipping tubes used to con- 
trol explosion size.  In each test, the explosive warheads were placed in the 
bottom row, with the inert warheads placed in rows above to provide resistance 
to primary fragments. Revetments were used to prevent escape of side fragments 
and jet particles. Kickouts did occur in each test, with the maximum distance 
being about 58 m in one test and 180 m in the other test. The pattern of 
ejection was such that the furthest distances fragments were thrown were always 
in the direction 180 degrees with respect to the initial warhead orientation. 
No evidence was found indicating that any primary fragments from the donor 

round escaped. In each test, moderately long duration fires occurred. No 
violent explosive cook off reactions occurred.  Because of the scattering as- 
sociated with the initial event, the probability of an explosive cook off 
reaction has to be very remote. 

No tests were conducted where the initiating event was a fire. Con- 
ceivably, a fire in the wooden rack could lead to collapse of the rack prior to 
cook off of the first warhead, in which case the maximum credible event could 
exceed one warhead. For that reason, if a wooden rack is to be used, it should 
be fabricated from material which has been treated with fire retardent 
chemicals. Such materials are available from a number of commercial sources, 
both here and in Europe. The steel rack, which relies on the fiber tubes for 
shielding, retains its integrity in a fire environment. The fiber material is 
combustible, but it is unlikely that shielding from a significant number of 
rounds would be lost prior to the first warhead cook off reaction. 

It is concluded that either rack configuration offers the potential to 
provide storage of 105-mm tank ammunition in areas restricted to small fragment 
and blast hazard distances. Thus, this approach offers the potential for tem- 
porary storage of HEAT and KE rounds for uploaded tank units while maintenance 
is being performed on the tanks. 

12 



TABLE 1. TEMPORARY TANK AMMO STORAGE FACILITY 

PRELIMINARY TESTS -- SUB SCALE 

TEST NO. SET UP 

WARHEAD 
EFFECTIVE 
SHIELD 

CASE 
EFFECTIVE 
SHIELD RESULTS 

FBA0801A3 19mm Wood Box Wood 38mm Wood 38mm Acceptor warheads 
damaged, no reaction. 
Separated from cases. 

FBA0802A3 Standard Shipping 
Tube 

Tube 50mm Tube 22mm Acceptor warheads 
reacted. No jet forma- 
tion. 

FBA0802B3 7mm SCH 40 PVC PVC 14mm PVC 14mm Acceptor warheads 
damaged, no reaction. 
Separated from cases. 

FBA0803A3 10mm Wood Box Wood 20mm Wood 20mm Acceptor warheads 
reacted, left one formed 
partial jet. 

FBA0805A3 13mm Wood Box Wood 26mm Wood 26mm Acceptor warheads 
reacted. No jet forma- 
tion. 

FBA0808A3 19mm Wood Box and 
Standard Shipping 
Tube 

Wood 38mm 
Tube 50mm 

Wood 38mm 
Tube 22mm 

Acceptor warheads 
damaged, no reaction. 
Separated from cases. 
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TABLE 1. (CONTINUED) 

TEMPORARY TANK AMMO STORAGE FACILITY 

PRELIMINARY TESTS -- SUB SCALE 

TEST NO. SET UP 

WARHEAD 
EFFECTIVE 
SHIELD 

CASE 
EFFECTIVE 
SHIELD RESULTS 

FBA0810A3 8mm SCH40 PVCand 
Standard Shipping 
Tube 

PVC 16mm 
Tube 50mm 

PVC 16mm 
Tube 22mm 

Acceptor warheads 
damaged, no reaction. 
Separated from cases. 

FBA0830A3 Standard Shipping 
Tube, Separated 
by 41mm Air Gap 

Tube 50mm Tube 22mm A2 acceptor warhead 
damaged, and separated 
from case. Al accept- 
or warhead reacted. 

FBA0831A3 16mm Wood Box Wood 32mm None Acceptor warheads 
reacted. No jet forma- 
tion. 

FBA0831B3 10mm Wood Box and 
19mm Insert Wood 
Box 

Wood 58mm Wood 20mm Al acceptor warhead 
damaged, no reaction. 
A2 acceptor warhead 
burned, no jet formation 

FBA0901A3 Standard Shipping 
Tube Separated by 
51mm Air Gap 

Tube 50mm Tube 22mm A2 acceptor and case 
slight damaged. Al 
acceptor damaged and 
separated from case. 
No reaction. 

14 



TABLE 1. (CONTINUED) 

TEMPORARY TANK AMMO STORAGE FACILITY 

FINAL TESTS -- FULL SCALE 

WARHEAD CASE 
EFFECTIVE EFFECTIVE 

TEST NO. SET UP SHIELD SHIELD RESULTS 

FBA1018A3 19mm Wood Box Wood 38mm Wood 38mm L-2 acceptor warhead and 
case slightly damaged. 
L-1, R-1 and R-2 accept- 
or warheads damaged and 
separated from cases. 
No reaction. 

FBA1021A3 Standard Shipping 
Tube, Vertical 
Air Gap 95mm, 
Horizontal Air 
Gap 70mm 

Tube 50mm Tube 22mm R-1 and R-2 acceptor 
warheads damaged, sepa- 
rated from cases. No 
reaction. L-1 and L-2 
acceptorwarheads burned, 
separated from cases. 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED PLYWOOD BOX 

WITNESS PLATE, 25mm-THICK, M.S, 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

' X 4" LUMBER 
RACK 

STANDARD lOSmm 
CARTRIDGE, PLACED 
INSIDE PLYWOOD BOX 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mni 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

PLYWOOD BOX, 
I.D. = 152mm x 152mm 
WALL THICKNESS: 19mm 
EFFECTIVE SHIELD TK = 38mm 
NO AIR GAP BETWEEN BOXES 

Figure la. Test FBA0801A3 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOODEN BOX 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE, 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure lb. Test FBA0801A3 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

I 
r 

B»®54Jr-«aM4 «, 

'-^^^^SA^ 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 1c. Test FBA0801A3 
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TEST: FBA0801A3 
DATE: 1 AUGUST 1983 
TIME: 15•.^7  MDT 

TABLE 2. TEMPORARY TANK AMMUNITION STORAGE FACILITY 

RESULTS: 

Donor projectile fomied jet and perforated one inch mild steel 
witness plate.    No impact marks from acceptors on witness plate. 

Acceptor projectiles received  the following damage: 

Al - Tail boom separated and stayed in case, standoff nose 
separated, warhead with fuze and damaged  liner recovered at 
17.9m on a 90°  line  left of Rockeye initiation of donor warhead. 

A2 - Standoff nose separated, with warhead, fuze and tail boom 
remaining in cartridge case and recovered at 5.7m on a 45° line 
right of initiation point. 

Donor cartridge case fragments recovered at 85.6m on a 0° line 
off initiation  point. 

Several  concrete fragments of the cartridge simulators were 
recovered in a 200° arc around initiation point, with a maximum 
di stance of 37.Im. 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE 

Figure Id. Test FBA0801A3 

20 



TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

m  nouLtk. 

ACCEPTOR #1 - WARHEAD WITH FUZE AND 
DAMAGED LINER - AFTER TEST 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

Figure 1e. Test FBA0801A3 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure If.  Test FBA0801A3 
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TEST 
DATE 
TIME 

FBA0801A3 
1 AUGUST 1983 
15:47 MDT 

in'k.i;l.lS? 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND WARHEAD 
AFTER TEST 

STANDOFF NOSE REMOVED. FUZE STILL INTACT- AFTER TEST 

Figure 1g. Test FBA0801A3 
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TEST: FBA0802A3 
DATE: 2 AUGUST 1983 
TIME: 11:10 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25nim-THICK, M.S. 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

' X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE PLACED 
INSIDE STANDARD 
SHIPPING TUBE 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

MllB ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mni 
BACK FROM NOSE OF DONOR ROUND, 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

STANDARD SHIPPING TUBE 
I.D. = 140mm 
WALL THICKNESS: 
AT CARTRIDGE CASE = 11mm 
AT PROJECTILE = 25mm 
EFFECTIVE SHIELD TK: 
AT CARTRIDGE CASE = 22mm 
AT PROJECTILE = 50mm 

NO AIR GAP BETWEEN TUBES 

Figure 2a. Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 2b. Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

n. -* «-^L 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 2c.  Test FBA0802A3 
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TEST: FBA0802A3 
DATE: 2 AUGUST 1983 
TIME: 11:10 MDT 

r^±.:X?^~- /'»';.r- 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE. 
REACTION FROM A2 ACCEPTOR PROJECTILE LEFT AN INDENTION IN 

WITNESS PLATE. THERE WAS NO EVIDENCE OF JET FORMATION. 

Figure 2d.  Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

am%.m;t f^ y 

'"FBA0805A3 

<«!iR-«Hfi'.*rf '., 

ACCEPTOR #1 - WARHEAD FUZE CAVITY AND TAILBOOM 
AFTER TEST 

mmtmsmmu 

FBA0802A3 

NMisr 
t,f W  VrX.CO   TECH 

MSV'IM'IVMHI ifPiiiiir'^* 

OM a- 

ACCEPTOR #1 - DAMAGED LINER FROM WARHEAD 
AFTER TEST 

Figure 2e. Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

•> -11 ., . "•' 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 2f.  Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

f.   •jr-fTT'w" i<8ll^'' ;j, ^-'.-^^ - -' ^-. •^-   •*:- 

•i^'J'  -<- 

. FBA0802A3 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

ACCEPTOR #2 WARHEAD FUZE CAVITY AND TAILBOOM 
AFTER TEST 

Figure 2g.  Test FBA0802A3 
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TEST 
DATE 
TIME 

FBA0802A3 
2 AUGUST 1983 
11:10 MDT 

ACCEPTOR #2 - CARTRIDGE CASE FRAGMENT - AFTER TEST 

Figure 2h. Test F6A0802A3 
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TEST: FBA0802B3 
DATE: 2 AUGUST 1983 
TIME: 15:45 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25mm-THICK, M.S. 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE A SCH-40 
PVC PIPE 

DONOR AND ACCEPTOR "1" & "2"; 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mtii 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

SCH-40 PVC PIPE 
I.D. = 152mm 
WALL THICKNESS: 7mm 
EFFECTIVE SHIELD TK = 14mm 
NO AIR GAP BETWEEN PIPES 

Figure 3a.  Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15:^5 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN SCH 40 PVC PIPE 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 3b. Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15:45 MDT 

a- .. -l 

SIDE VIEW OF SETUP - BEFORE TEST 

gf::.,'., '; *- '^^:. 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 3c.  Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15:^15 MDT 

Mjktgm^ 

•M--'<r&:^' 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 
ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE 

Figure 3d. Test FBA0802B3 
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TEST: FBA0802B3 
DATE: 2 AUGUST 1983 
TIME: 15:45 MDT 

ACCEPTOR #1 - DAMAGED WARHEAD AND FUZE CAVITY 
AFTER TEST 

iJM ̂ -c*^: 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

Figure 3e . Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15■.^5  MDT 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure 3f. Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15:45 MDT 

■4^fSm: 

ACCEPTOR #2 - DAMAGED WARHEAD AND FUZE CAVITY 
^ ..     AFTER TEST 

¥:.-. 

A:**/ •■'■>• 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

Figure 3g. Test FBA0802B3 
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TEST 
DATE 
TIME 

FBA0802B3 
2 AUGUST 1983 
15:i|5 MDT 

I _ 

*>... 

N V'' 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure 3h. Test FBA0802B3 
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TEST: FBA0803A3 
DATE: 3 AUGUST 1983 
TIME: 11:05 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE PLYWOOD BOX 

WITNESS PLATE, 25mm-THICK, M.S. 
SPACED 305mni IN FRONT OF 

PROJECTILE NOSE 

DONOR AND ACCEPTOR "1" S "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

MllB ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

PLYWOOD BOX, 
I.D. = 152mm x 152mm 
WALL THICKNESS: lOmm 
EFFECTIVE SHIELD TK = 20mm 
NO AIR GAP BETWEEN BOXES 

Figure na.    Test FBA0803A3 
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TEST 
DATE 
TIME 

FBA.0803A3 
3 AUGUST 1983 
11:05 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOODEN BOX 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 4b. Test FBA0803A3 
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TEST: FBA0803A3 
DATE: 3 AUGUST 1983 
TIME: 11:05 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 4c. Test FBA0803A3 

42 



TEST 
DATE 
TIME 

FBA0803A3 
3 AUGUST 1983 
11:05 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT COMPLETE JET FORMATION WAS FROM DONOR 
PROJECTILE, PARTIAL JET FORMATION FROM ACCEPTOR #1. 

Figure 4d. Test FBA0803A3 
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TEST 

DATE 

TIME 

FBA0803A3 

3 AUGUST 1983 

11:05 MDT 

'^mw^ii»B'nj'w»!»i'!iit'ifi|g<Mi|[gwpM i^^^m^- 

ACCEPTOR #1  - DAMAGED CARTRIDGE CASE - AFTER TEST 

ACCEPTOR #1  -  FUZE CAVITY  FRAGMENT - AFTER TEST 

Figure 4e.     Test  FBA0803A3 
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TEST 
DATE 
TIME 

FBA0803A3 
3 AUGUST 1983 
11:05 MDT 

f;-:f'^--t'^-"» .''^'5r^«i>*^:-';.<?*'*!^i^"- ».   ► - -       ^^ 

;   f'-•*-^ y .■*-    ■ -^ ■ ':.'--• ^'^^      >*^ • ^ 5-    ■^■'   -''**"**" -i_^-i- 
f^;^ FBA08O343 

ACCEPTOR #2 -  DAMAGED FUZE CAVITY AND TAILBOOM 

ACCEPTOR #2 - DAMAGED LINER - AFTER TEST 

Figure nf.    Test FBA0803A3 
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TEST 
DATE 
TIME 

FBA0803A3 
3 AUGUST 1983 
11:05 MDT 

^^mtimmmMnmmmmmm 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE - AFTER TEST 

ACCEPTOR #2 - DAMAGED STANDOFF NOSE - AFTER TEST 

Figure Ug. Test FBA0803A3 
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TEST: FBA0805A3 
DATE: 5 AUGUST 1983 
TIME: 14:55 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25mm-THICK, M.S, 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE PLYWOOD BOX 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 355mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

PLYWOOD BOX. 
I.D. = 152mm x 152mm 
WALL THICKNESS:  13mm 
EFFECTIVE SHIELD TK = 26mm 
NO AIR GAP BETWEEN BOXES 

Figure 5a. Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0805A3 
5 AUGUST 1983 
li|:55 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOODEN BOX 

■356mm 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 5b. Test FBA0805A3 
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TEST: FBA0805A3 
DATE: 5 AUGUST 1983 
TIME: 14:55 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

M 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 5c. Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0805A3 
5 AUGUST 1983 
14:55 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

/ 

^ A<f, 

> 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE 

Figure 5d. Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0805A3 
5 AUGUST 1983 
lit:55 MDT 

ACCEPTOR #1 - FUZE CAVITY AND TAILBOOM FRAGMENT 
AFTER TEST 

"■''.V * ^' . 

^TdAOSo^hl^it: 

* * ."^ t %Lt    ,* H* aSkr   *  .  ' 

ACCEPTOR #1 - WARHEAD FRAGMENT - AFTER TEST 

Figure 5e. Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0805A3 
5 AUGUST 1983 
14:55 MDT 

ACCEPTOR #1 - CARTRIDGE CASE FRAGMENT - AFTER TEST 

Figure 5f. Test FBA0805A3 
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TEST: FBA0805A3 
DATE: 5 AUGUST 1983 
TIME: lit:55 MDT 

ACCEPTOR #2 - WARHEAD FUZE CAVITY FRAGMENTS 
AFTER TEST 

ACCEPTOR #2 - DAMAGED LINER FROM WARHEAD 

Figure 5g. Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0805A3 
5 AUGUST 1983 
14:55 MDT 

•1 *» TV 1 

»--, 

-•^ 
<^, »xn&. 1, •••« 

.' J 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE 
AFTER TEST 

Figure 5h.  Test FBA0805A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED PLYWOOD BOX 

2" X 4" LUMBER 
RACK 

WITNESS PLATE, 25mm-THICK, M.S. 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE A STANDARD 
SHIPPING TUBE, UNIT 
THEN PLACED INSIDE 
PLYWOOD BOX 

Ux' 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 

FOR GUN M68 
LOT #MA-88-l 

STANDARD SHIPPING TUBE, 
I.D. = 140mm 
WALL THICKNESS: 
AT CARTRIDGE CASE = 11mm 
AT PROJECTILE = 25mm 
PLYWOOD BOX, 
I.D. = 178mm x 178mm 
WALL THICKNESS: 19mm 
EFFECTIVE SHIELD TK: WOOD = 38mm 
SHIPPING TUBE, 
AT CARTRIDGE CASE = 22mm 
AT PROJECTILE = 50mm 

NO AIR GAP BETWEEN BOXES 
AIR GAP BETWEEN SHIPPING TUBE 
AND WOOD BOX = lOmm 

Figure 6a. Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE. 
UNIT THEN PLACED INSIDE PLYWOOD BOX. 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 6b. Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 6c. Test FBA0808A3 
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TEST 
DATE 

TIME 

FBA0808A3 
8 AUGUST 1983 

10:10 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

«^*<^. 
'-"iw. 

N 

rr jaM||K«HMarir^MB|^m^ "X ^|lW|MBPfc|pwMM|||Mgyi!g^ 

pP^E^ 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE 

Figure 6d.     Test  FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 

10:10 MDT 

*-, %^->V. / •V//.-^-?V^^ ;^4-.-^-^« 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

, .-*' 

•V 

ACCEPTOR #1 - DAMAGED WARHEAD - AFTER TEST 

Figure 6e. Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 6f.    Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

':\'-l   ^ 
Bkohohh j 

< 1 
ACCEPTOR #2 - DAMAGED WARHEAD - AFTER TEST 

Figure 6g.  Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0808A3 
8 AUGUST 1983 
10:10 MDT 

rr- -■ ff- 

^ . ^ ' 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 6h.    Test FBA0808A3 
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TEST 
DATE 
TIME 

FBA0810A3 
10 AUGUST 1983 
15:18 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25mm-THICK, M.S. 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE A STANDARD 
SHIPPING TUBE, UNIT 
PLACED INSIDE A 
SCH-40 PVC PIPE 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION/ 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

STANDARD SHIPPING TUBE, 
I.D. = 140mm 
WALL THICKNESS: 
AT CARTRIDGE CASE = 11mm 
AT PROJECTILE = 22mm 

SCH-40 PVC PIPE, 
I.D. = 200mm 
WALL THICKNESS: 8mm 
EFFECTIVE SHIELD TK, PVC PIPE 
SHIPPING TUBE, 

AT CARTRIDGE CASE = 22mm 
AT PROJECTILE = 50mm 

NO AIR GAP BETWEEN PIPES 

16mm 

Figure 7a.  Test FBA0810A3 
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TEST 
DATE 
TIME 

FBA0810A3 

10 AUGUST 1983 

15:18 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE. 
UNIT THEN PLACED INSIDE -SCH40 PVC PIPE. 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 7b. Test FBA0810A3 

64 



TEST 
DATE 
TIME 

FBA0810A3 
10 AUGUST 1983 
15:18 FIDT 

m'^^^ - 'ft' 
«**" 

r^" 

B*- 

J*^lfet_W«fS*E>- 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 7c.    Test FBA0810A3 
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TEST: FBA0810A3 
DATE: 10 AUGUST 1983 
TIME: 15:18 mi 

■i-^^ 
'■"■'" ■'-^ 

Hi^H||hB 
■.-■wi^W HsBhl 

^^'^ ■ Vr WXi \-^''' 
^'jftgB IKv'v i. 

B6S-^ 
" ^'V.i.;^H 

•^V-i 

DONOR CASE FRAGMENT - AFTER TEST 

! a^CiS- ... ■ 

•Mi pwimnKnra wyn ■wnm sw mm mi^ n^^nRm Em g-iiTiiir U 

( 

K^ 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR 

Figure 7d.  Test FBA0810A3 
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TEST 
DATE 
TIME 

FBA0810A3 
10 AUGUST 1983 
15:18 MDT 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

;.-*-A. «^  'W 

■C. 
■Jt*: 

■v^ 

ACCEPTOR #1 - DAMAGED WARHEAD - AFTER TEST 

Figure 7e. Test FBA0810A3 

67 



TEST 
DATE 

TIME 

FBA0810A3 

10 AUGUST 1983 

15:18 MDT 

,•» j- ,Jp.'€.*.'"ifBs.«»j 3.sK*r..MHPu»^ «waj«-  ■i^^jf.^.mmgm.^mi 

NMI^ 

O 

/   ' ■ /   . ' V 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 7f.     Test  FBA0810A3 
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TEST.    FBA0810A3 

DATE:    10 AUGUST 1983 

TIME:    15:18 MDT 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

ACCEPTOR #2 - DAMAGED WARHEAD - AFTER TEST 

Figure 7g.    Test FBA0810A3 
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TEST 
DATE 
TIME 

FBA0810A3 
10 AUGUST 1983 
15:18 MDT 

»-::--^a.. 
T"^: 

4    '^    "3    ',^^rh)L:..i  ^nrifn^^,"''^ 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 7h. Test FBA0810A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25nini-THICK, M.S. 
SPACED 305nim IN FRONT OF 

PROJECTILE NOSE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE A STANDARD 
SHIPPING TUBE 

DONOR AND ACCEPTOR "1" & "2": 
105G HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE 

STANDARD SHIPPING TUBE, 
I.D. = 140mm 
WALL THICKNESS: 

AT CARTRIDGE CASE = 11mm 
AT PROJECTILE = 25mm 

EFFECTIVE SHIELD TK, 
AT CARTRIDGE CASE = 22mm 
AT PROJECTILE = 50mm 

41mm AIR GAP BETWEEN ACCEPTOR 
AND DONOR TUBES AND BETWEEN 
ADJOINING CARTRIDGE SIMULATORS 

Figure 8a. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE 

1         1 \  

[1                 A 

i 
4—356nim   —^ 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 8b. Test FBA0830A3 

72 



TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF TEST SETUP - BEFORE TEST 

Figure 8c. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

ir- 
■  'V.*^#i J 

I, 

t'. 

.\ . 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR 

Figure 8d. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

^l^llTr. :-■ 

ACCEPTOR #1 - WARHEAD FRAGMENT - AFTER TEST 

■>»v 

■''it:' 

'J' 

JR .i^'MJ-n i^^'i?-* 4v'/>.<^^-' ■';■'-'«',*.' ^' ■-•. ' 

ACCEPTOR #1 - DAMAGED LINER FROM WARHEAD 

Figure 8e. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

'^ « 

•1, 
V 

.       v*^' 
■ ^ i •i 

■v4- i 

V * ■ ' < » 
V 

•>. .V , 
\ ., ■ \ 

t^-i'BA083OA3^:Cs 

NMlJt 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

ACCEPTOR #2 - DAMAGED WARHEAD - AFTER TEST 

Figure 8f. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0830A3 
30 AUGUST 1983 
10:50 MDT 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 8g. Test FBA0830A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25mm-THICK. M.S. 
SPACED 305min IN FRONT OF 

PROJECTILE NOSE 

2" X 4" LUMBER 
RACK 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE A PLYWOOD 
BOX, WARHEAD ONLY 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION / 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

PLYWOOD BOX, 
I.D. = 152mm x 152mm 
WALL THICKNtSS:  16mm 
EFFECTIVE SHIELD TK AT 
WARHEAD = 32mm 

NO SHIELD BETWEEN CARTRIDGE CASES 
NO AIR GAP BETWEEN CARTRIDGE 

CASES 

Figure 9a. Test FBA0831A3 

78 



TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOOD BOX. WARHEAD ONLY. 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE, 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 9b. Test FBA0831A3 
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TEST: FBA0831A3 
DATE: 31 AUGUST 1983 
TIME: 10:00 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 9c. Test FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE. 
REACTIONS FROM ACCEPTOR PROJECTILES LEFT INDENTIONS IN 

WITNESS PLATE, BUT NO EVIDENCE OF JET FORMATION. 

Figure 9d. Test FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

'V- ■'■■■ r%>- ?».•'•• -'i';5;W»J t. ^^ 

ACCEPTOR #1  -  FUZE CAVITY FRAGMENT - AFTER TEST 

ACCEPTOR #1  - WARHEAD FRAGMENT - AFTER TEST 

Figure 9e.     Test  FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

sfe-it-fKf^ 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure 9f.    Test FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 

10:00 MDT 

>/■ 

•■ A>.-^ 
t' '■•■■*'*'^' C '   _ ..'-;.-'lFBA0831A3 f 

1' 

NEW MEXICO TECH 
T£8« 

ACCEPTOR #2 - WARHEAD FRAGMENT - AFTER TEST 

t 

^^-^■^t^^^~" 

ACCEPTOR #2 - WARHEAD FRAGMENT - AFTER TEST 

Figure 9g. Test FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831A3 
31 AUGUST 1983 
10:00 MDT 

■ v» 

"^_r.'^' 

i^^:: ^->? 
■i*;^'^ *■ 

i;:s^ 
\. \ ^ 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND FUZE CAVITY 
AFTER TEST 

Figure 9h. Test FBA0831A3 
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TEST 
DATE 
TIME 

FBA0831B3 
31 AUGUST 1983 
16:50 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED PLYWOOD BOXES 

2" X 4" LUMBER 
RACK 

WITNESS PLATE, 25nim-THICK, M.S, 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

STANDARD 105mm 
CARTRIDGE, PLACED 
INSIDE PLYWOOD BOX 
WITH ADDITIONAL PLYWOOD 
INSERT AROUND WARHEAD 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 

FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION^ 
INITIATOR, POSITIONED 356mm 
BACK FROM NOSE OF DONOR ROUND 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

PLYWOOD BOX, 
I.D. = 152mm x 152mm 
WALL THICKNESS:  lOmm 
INSERT PLYWOOD BOX AT PROJECTILE 
I.D. = 114mm x 114mm 
WALL THICKNESS: 19mm 
EFFECTIVE SHIELD TK: 

AT WARHEAD = 58mm 
AT CARTRIDGE CASE = 20mm 

NO AIR GAP BETWEEN BOXES 

Figure 10a. Test FBA0831B3 
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TEST 
DATE 
TIME 

FBA0831B3 
31 AUGUST 1983 
16:50 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOOD BOX 
WITH WOOD BOX INSERT 

1  
1^^ 

1           --l^ 
. -1 

'  1— 

Ji: l<—31 )6mm —► 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 10b. Test FBA0831B3 
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TEST 
DATE 
TIME 

FBA0831B3 

31 AUGUST 1983 
16:50 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 10c.  Test FBA0831B3 
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TEST 
DATE 
TIME 

FBA0831B3 
31 AUGUST 1983 
16:50 MDT 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR PROJECTILE 

Figure lOd. Test FBA0831B3 
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TEST 
DATE 
TIME 

FBA0831B3 
31 AUGUST 1983 
16:50 MDT 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE AND WARHEAD 
AFTER TEST 

Figure lOe. Test FBA0831B3 
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TEST: FBA0831B3 
DATE: 31 AUGUST 1983 
TIME: 16:50 MDT 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE AND WARHEAD 
AFTER TEST 

Figure lOf. Test FBA0831B3 
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TEST: FBA0901A3 
DATE: 1 SEPTEMBER 1983 
TIME: 11:45 MDT 

ADJOINING CARTRIDGE 
SIMULATOR, CONCRETE 
FILLED SHIPPING TUBE 

WITNESS PLATE, 25mm-THICK. M.S. 
SPACED 305mm IN FRONT OF 

PROJECTILE NOSE 

' X 4" LUMBER 
RACK 

STANDARD lOSmm 
CARTRIDGE, PLACED 
INSIDE A STANDARD 
SHIPPING TUBE 

DONOR AND ACCEPTOR "1" & "2": 
105G, HEAT-T 

CART. M456A1, COMP-B 
FUZE LOT: WIT-15-14 
FOR GUN M68 
LOT #MA-88-l 

M118 ROCKEYE SUBMUNITION 
INITIATOR, POSITIONED 356mni 
BACK FROM NOSE OF DONOR ROUND. 
POSITION IS DIRECTLY IN FRONT 
OF BASE FUZE. 

STANDARD SHIPPING TUBE, 
I.D. = 140mm 
WALL THICKNESS: 

AT CARTRIDGE CASE = 11mm 
AT PROJECTILE = 25mm 

EFFECTIVE SHIELD TK 
AT CARTRIDGE CASE = 22mm 
AT PROJECTILE = 50mm 

51mm AIR GAP BETWEEN ACCEPTOR 
AND DONOR TUBES, AND BETWEEN 
ADJOINING CARTRIDGE SIMULATORS 

Figure 11a.  Test FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 

1 SEPTEMBER 1983 

11:^5 FIDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE 

356mni —^ 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure lib. Test FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 
1 SEPTEMBER 1983 
11:45 MDT 

SIDE VIEW OF SETUP - BEFORE TEST 

rt^siS 

,   • ■ -SI 

•; {it 

FRONT VIEW OF SETUP - BEFORE TEST 

Figure 11c.  Test FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 
1 SEPTEMBER 1983 
11:^5 MDT 

:-'... •4- 

DONOR CASE FRAGMENT - AFTER TEST 

WITNESS PLATE - AFTER TEST 

ONLY APPARENT JET FORMATION WAS FROM DONOR 

Figure ild.  Test FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 
1 SEPTEMBER 1983 
11:45 MDT 

■SB; 

I' 

■"-<' 

^ 

NMII-t -s^ 
Nrw MEXICO rec> 

H 8 s   :■. f'i 

' - '"^ ^^' ~,/*w 

ACCEPTOR #1 - STANDOFF NOSE - AFTER TEST 

-^e :^  ., 

ACCEPTOR #1 - DAMAGED WARHEAD - AFTER TEST 

Figure lie. Test FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 
1 SEPTEMBER 1983 
11:45 MDT 

V» . ~'^>'« 

"T*-^ 

^^v«>t-  •  -f       ^ I  

' » 

ACCEPTOR #1 - DAMAGED CARTRIDGE CASE AND SHIPPING TUBE 
AFTER TEST 

Figure 11f.  Test  FBA0901A3 
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TEST 
DATE 
TIME 

FBA0901A3 
1 SEPTEMBER 1983 
11:45 MDT 

^^i.mp?m^ 

ACCEPTOR #2 - DAMAGED CARTRIDGE CASE, SHIPPING TUBE, 
AND WARHEAD - AFTER TEST 

imgf •■tf^Z^.,. 

--Mr*.-?' ■, * . 

t5AO^O!A3i.V 

ACCEPTOR #2 - STANDOFF NOSE - AFTER TEST 

Figure llg.  Test  FBA0901A3 
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TEST 

DATE 

TI|V£ 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN WOODEN BOX 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 12G.  Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 mi 

r 

/ 

TEMPORARY TANK AMMO STORAGE FACILITY 

r 

;?;;=^ 

n 
\ I 
>=^ 

_i 

X__JL_i L E^ 

TYPICAL PLACEMENT OF TANK DURING 
LOADING/UNLOADING OPERATIONS 

Figure  12d.    Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

■'.Tr '-'W-' -. 

VIEW OF TEMPORARY TANK AMMO STORAGE FACILITY 
BEFORE TEST 

*4.   '''** 

VIEW OF TEMPORARY TANK AMMO STORAGE FACILITY 
SHOWING THE FRONT FACE OF THE REVETMENT WALL ON THE LEFT 

BEFORE TEST 

Figure  12f.    Test FBA1018A3 
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TEST: FBA1018A3 
DATE: 18 OCTOBER 1983 
TIME: 15:05 MDT 

FRONT VIEW OF SETUP - BEFORE TEST 

• naaon 

FRONT VIEW OF SETUP SHOWING ROCKEYE INITIATOR 
BEFORE TEST 

Figure 12g. Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

OVERALL VIEW SHOWING DEBRIS LOCATION - AFTER TEST 

^<. 

J 

REAR VIEW SHOWING DEBRIS AND UNDAMAGED WITNESS PANEL 

AFTER TEST 

PURPOSE OF WITNESS PANEL WAS TO DETERMINE IF REVETMENT WALL 
WOULD BE PENETRATED BY DONOR JET 

Figure 12h.  Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

LEFT VIEW SHOWING DEBRIS AND DAMAGE TO STORAGE FACILITY 
AFTER TEST 

RIGHT VIEW SHOWING DEBRIS AND DAMAGE TO STORAGE FACILITY 
AFTER TEST 

Figure  12i.    Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

FRONT VIEW SHOWING DEBRIS AND DAMAGE TO STORAGE FACILITY 

AFTER TEST 

Figure 12j. Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

LEFT VIEW SHOWING DEBRIS AND DAMAGE TO REVETMENT WALL 

DONOR - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure 12k. Test FBA1018A3 
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TEST 
DATE 
TINE 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

^^J S 

ACCEPTOR #L-1 - DAMAGED CARTRIDGE CASE - AFTER TEST 

ACCEPTOR #L-1 - DAMAGED WARHEAD - AFTER TEST 

Figure 121. Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

y^j ^'-'-^^k^^ 
.< 

"''it^'^ra' 

ACCEPTOR #L-2 - DAMAGED CARTRIDGE CASE AND WARHEAD 

AFTER TEST 

Figure 12m. Test FBA1018A3 

111 



TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

ACCEPTOR #R-1 - DAMAGED CARTRIDGE CASE - AFTER TEST 

ACCEPTOR #R-1 - DAMAGED WARHEAD - AFTER TEST 

Figure 12n. Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

ACCEPTOR #R-2 - CARTKID6E CASE FRAGMENT - AFTER TEST 

ACCEPTOR #R-2 - DAMAGED WARHEAD - AFTER TEST 

Figure 12o. Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

T'^ 

»^^i» 

..>     '•%- -•*•■   ,/" 

'Jlfc 

■V 

^    A :♦ 

,!*»   "* 

-Mf-Mmrii m 

K.E.  ROUNDS - VIEW OF TYPICAL POST-FIRING DEBRIS 

Figure  12p.     Test  FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

K.E. ROUNDS - VIEW OF TYPICAL POST-FIRING DEBRIS 

Figure 12q.  Test FBA1018A3 
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TEST 
DATE 
TIME 

FBA1018A3 
18 OCTOBER 1983 
15:05 MDT 

TABLE 3. TEMPORARY TANK AMMO STORAGE FACILITY 
WOOD RACK 

DEBRIS RECOVERY 

ALL MEASUREMENTS ARE TAKEN FROM POINT OF ROCKEYE INITIATION 
OF DONOR WARHEAD 

5ni Radius 
of Ground 

Zero 

5m - 10 m 
Zone 

lOm - ISm 
Zone 

15m - 90m 
Zone 

3 Acceptor Heat Warheads - 5 KE Projectiles 
1 Acceptor, Complete Round - 5 KE, Complete 
Round - 5 Cartridge Cases 

3 KE Projectiles - 1 KE, Complete Round 
6 Cartridge Cases 

1 KE Projectile - 3 Cartridge Cases 

- None 

90m - 180m - 

180m - 
Zone 

2 Cartridge Case Fragments from R-2, Size: 254mm 
X 154mm, One at 94.1m, the second at 95.7m. 

1 Cartridge Case Fragment, Base and a 195mm x 110mm 
Section of side attached at 182.8m. 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

TYPICAL PLACEMENT OF FIXED CARTRIDGE IN STANDARD SHIPPING TUBE 

PLACEMENT OF M118 ROCKEYE FOR DETONATION OF HEAT PROJECTILE. 
ROCKEYE PLACEMENT WAS JUST FORWARD OF BASE FUZE. 

Figure 13c. Test FBA1021A3 
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r 

/ 

TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

TEMPORARY TANK AMMO STORAGE FACILITY 

r 
r 

T:^: 

n 
\ 

V 
P- 

_l 

jc_x_j:_JL 

w 
TYPICAL PLACEMENT OF TANK DURING 

LOADING/UNLOADING OPERATIONS 

Figure 13d. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

TEMPORARY TANK AMMUNITION STORAGE FACILITY 

STEEL RACK 
MATERIAL: 

5.0cm X 5.0cm x 0.6cm ANGLE IRON, 
AROUND OUTSIDE AND EACH SHELF 

5.0cm X 0.6cm FLAT STRAP ON 
CENTER SUPPORT AND 
INSIDE LEGS ONLY 

12.0cm       13.0cm 

25.4cm 

9.2cm 

1.2cm 
ROUND 
STOCK 

132.0cm 

Figure 13e. Test FBA1021A3 
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TEST 
DATE 
TIME 

TABLE ^. TEMPORARY TANK AMMO STORAGE FACILITY 
STEEL RACK 

DEBRIS RECOVERY 

ALL MEASUREMENTS TAKEN FROM POINT OF ROCKEYE INITIATION 
OF DONOR WARHEAD .,,. 

5m Radius - 3 HEAT Warheads - 9 KE Projectiles - 15 Cartridge 
of Ground   Cases 

Zero 

5ni - 20m - 6 KE Projectiles - 1 Cartridge Case Fragment 
Zone      (base only) 

20m - 30m - 1 Cartridge Case - 2 Cartridge Case Fragments, 
Zone      10cm x 5 cm and 20cm x 10 cm 

30m - 40m - 1 HEAT Warhead (33.8m) - 1 HEAT Fuze (34.4m) - 
Zone      2 Cartridge Case Fragments, 36cm x 10cm and 

42cm x 8cm (30.1m) 

40m - 50m - 1 Cartridge Case Fragment (42.9m) 
Zone 

50m - 60m - 1 Cartridge Case (56.3m) - 1 Cartridge Case 
Zone      Fragment, 4cm x 6cm (59.1m) 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

VIEW OF TEMPORARY TANK AMMO STORAGE FACILITY - BEFORE TEST 

»»iri5'"»i.*..'.. '■-' 

. .St..   ... .^., 

VIEW SHOWING REVETMENT WALL - BEFORE TEST 

Figure 13f. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

•■> '^..■fii'. ,•■« 

FRONT VIEW OF SETUP - BEFORE TEST 

CLOSEUP FRONT VIEW OF SETUP SHOWING ROCKEYE INITIATOR 
BEFORE TEST 

Figure 13g. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

-''^m^^^^mm .^»r*ft 

ni> 
.• v^.*' 

LEFT SIDE OVERALL VIEW SHOWING DEBRIS IN TEST AREA 
AFTER TEST 

RIGHT SIDE OVERALL VIEW SHOWING DEBRIS IN TEST ARhA 
AFTER TEST 

Figure 13h. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 

21 OCTOBER 1983 
11:52 MDT 

RIGHT SIDE CLOSEUP VIEW SHOWING TYPICAL DEBRIS 
AND DAMAGE TO STORAGE FACILITY - AFTER TEST 

LEFT SIDE CLOSEUP VIEW SHOWING TYPICAL DEBRIS 
AND DAMAGE TO STORAGE FACILITY - AFTER TEST 

Figure 13i. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 mi 

w^ 

REVETMENT WALL SHOWING DAMAGE - AFTER TEST 

DONOR - DAMAGED CARTRIDGE CASE - AFTER TEST 

Figure 13j.  Test FBA1021A3 
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TEST: FBA1021A3 
DATE: 22 OCTOBER 1983 
TIME: 11:52 MDT 

ACCEPTOR #L-1 AND #L-2 
DAMAGED WARHEADS - AFTER TEST 

ACCEPTOR #L-1 AND #R-1 
DAMAGED CARTRIDGE CASES 

AFTER TEST 

ACCEPTOR #R-1 
DAMAGED WARHEAD - AFTER TEST 

ACCEPTOR #L-1, #L-2, #R-1 - DAMAGED WARHEADS AND CARTRIDGE CASES 

AFTER TEST 

Figure 13k. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

ACCEPTOR #L-1 - DAMAGED WARHEAD - AFTER TEST 

ACCEPTOR #L-2 - DAMAGED WARHEAD - AFTER TEST 

Figure 131.  Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 MDT 

. . -, \  .. > k 

ACCEPTOR #R-2 - DAMAGED WARHEAD AND SHIPPING TUBE 
AFTER TEST 

i,'"> •• 
.- «F- c 1, ■'■*.-   •.. **fJ 

4    •»      •*•  ■ -•'■ 

■ FBAI02IA3r ^ 1 

NEW MEXICO TECH 
TEH 

•   ACCEPTOR 

^^ 

ACCEPTOR #R-2 - CARTRIDGE CASE FRAGMENT - AFTER TEST 

Figure 13m. Test FBA1021A3 
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TEST 
DATE 
TIME 

FBA1021A3 
21 OCTOBER 1983 
11:52 FIDT 

,'  -.V 
r^B-^w 

K.E.   ROUNDS -  PROJECTILES SHOWING TYPICAL POST-TEST DAMAGE 

Figure  13n.     Test  FBA1021A3 
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TEST: FBA1021A3 
DATE: 21 OCTOBER 1983 
TIME: 11:52 MDT 

^^m 

it •      ,.V    '     .1 
V/l 

J^7 ^'^*^ * r    ''": '   ^^    -1F BA\ 
'   -#\v -^    ■ '%' -tl  _ 

■   -—        *      i '^•">k. '■W V NEW   M 

FBA\021A3 y 

NMUt 
NEW MEXICO TECH    »' 

K.E. ROUNDS - TYPICAL CARTRIDGE CASE FRAGMENTS 
SHOWING POST-TEST DAMAGE 

Figure 13o.  Test FBA1021A3 
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